The linear thermal expansions from 25 C to the "critical" and "softening" temperatures were determined for 19 soda-silica and 30 soda-lime-silica glasses by the interferometer method. Graphs have been prepared from which the critical termperature, softening temperature, the expansions to these temperatures, and the annealing range can be predicted approximately for any glass in the range of compositions studied.
In the first report, relating to index of refraction, 1 the purpose of the general study was given, the method of making the glasses was de- tailed, essential parts of the methods of chemical analyses were outlined, and the character of annealing was described. The second report contained the results obtained with respect to density, 2 and the present paper gives the results obtained by measuring the thermal expansion of 37 of the glasses used in the previous studies and 12 additional glasses made especially for the current study. Of the total number 19 were soda-silica and 30 were soda-lime-silica glasses, the composition varying so that the former contained approximately from 17 to 50 percent soda and the latter from 3 to 20 percent lime.
The linear thermal expansion of each glass from 25 to 400 C, to the critical temperature, and to the softening temperature, and also these critical and softening temperatures are included in the data presented.
1 Faick, C. A., and Finn, A. N., The index of refraction of some soda-lime-silica glasses as a function of the composition, B.S. Jour. Research, vol. 6 (RP320), p. 993, June 1931; also Jour. Am. Cer. Soc, vol. 14, no. 7, p. 518, 1931. 2 Glaze, F. W., Young, J. C, and Finn, A. N., The density of some soda-lime-silica glasses as a function of the composition, B.S. Jour. Research, vol. 9 (6) 3 (8) 4 (12) 5 (14) 6 (16) 7 (19) 8 (20) 9 (21) 10 (22) 11 (23) 12 (28) 13 (29) 14 (31) 15 (32) 16 (33) (54) 44 (55) 45 (56) 46 (57) (0) 40 (0) 38 (0) 38 (0) 34 (0) 34 (0) 59 (-1) (+2) 64 (0) 56 (0) 58 (0) 53 (-1) 53 (0) 50 (-1) 50 (0) 45 (0) or the expansion to one of these.
IV. REPRODUCIBILITY AND ACCURACY OF RESULTS
Generally any one glass gave reproducible expansion measurements within 1 or 2 microns and temperature measurements within 5 degrees if the same specimens were used for a second series of measurements. The average difference between duplicate measurements of the expansions to the softening points, of the 34 glasses on which two tests were made, was 2 microns; measurements on 23 of the glasses varied 2 microns or less, on 5 glasses the difference was 3 microns and on the remaining 6 the average was 6, the maximum being 8 microns.
To demonstrate the effect of the shape of the sample on these results, two sets of specimens were prepared. For one of these the truncated cones were very stocky, that is they were relatively broad at the base, with only a slight taper and relatively flat, though rounded, at the top. For the other, the specimens had a smaller base and the cone was reduced to the equivalent of a very slender rod with a rather sharp point at the top. As might be expected, the critical temperature and expansion to that temperature were not significantly affected by shape Institute, vol. 190, pp. 597-631 and 835-870, 1920. 7 For information on time-temperature annealing effects and schedules, see reference cited in footnote 6.
See also Tool, A. Q., and Valasek, J., B.S. Scientific Paper 358, 1919; and Finn, A. N., Jour. Am. Cer. Soc, vol. 9, no. 8, p. 493, 1926. 
